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PREFACE 
This report was prepared by the Social and Economic Data Unit of 
Central Statistical Services in response to a perceived need for data on 
migration for counties and regions. It presents net migration figures by sex 


and five-year age group for the intercensal periods from 1951-56 to 1971-76. 


Migration is an important factor in population change (size, age/sex 
structure and spatial distribution) and a necessary input tc the preparation 
of population estimates and projections. Study of the interaction of spatial 
mobility with social and economic change is of interest to professional planners, 


politicians and the general public. 


Of all the components of population change, internal migration has been 
the most difficult to measure, especially when considering the intercounty 
migration streams which in Ontario's situation would involve a matrix of 
53 x 53 counties. We are presently working on a solution to this problem. 
However, an estimate of net migration for each county and region is relatively 
easier to calculate, by comparing population reported in census documents at 
the beginning and end of each period and data on natural increase over the time 
period. The methodology for this exercise is described in detail in the chapter 


preceding the statistical tabulations. 


Finally, a word of caution. The data in this report are estimates and 
should be treated as such. They portray general trends in spatial mobility 
across the province, but care and judgement must be exercised when dealing with 


the absolute values. 
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METHODOLOGY OF ESTIMATION OF ONTARIO NET MIGRATION 


(A) BACKGROUND 

in this study, net migration, the difference between immigration 
and emigration, is estimated by using the survival rate method. This method, 
like the vital statistics method, is a residual procedure. 

The basic formula for estimating net migration in an intercensal 


period by residual method is: M = (PE - PI) - (B - D) (1) 


where PI = population at the first census 


PE = population at the next census 
B = births during the intercensal period 
D = deaths during the intercensal period 


Net migration is derived as the residual of change in population 
(PE-PT) and natural increase (B-D) during the intercensal period. 

The straightforward application of (1) by subtracting natural 
increase (B-D) from the intercensal population increment (PE-PI) provides an 
estimate of net migration by the vital statistics method for a given period 
of time. Theoretically, if the data on births, deaths and population size 
are all accurate, the net migration derived from (1) should also be accurate. 
Therefore, the vital statistics method is frequently used to estimate net 
migration for the total population of an area because the required data are 
generally readily available and considered reliable. 

However, this method is rarely used to estimate net migration by 
age and sex mainly because of the difficulty of manipulating the required 
death statistics by age group. In view of this, the survival rate method is 
used in this study because of the relative ease of generating estimates of 
net migration by age without resorting to the data of deaths by age. 

(B) METHODS OF ESTIMATION 
In summary, the final estimates of Ontario's net migration be sex, 


single years of age and county are generated in two stages. The preliminary 


average estimates are first obtained by averaging the forward and reverse 
estimates. These preliminary estimates are then adjusted to ensure that the 
total adjusted estimate obtained by summing up all age and sex groups and 

all counties is equal to the Ontario aggregate net migration derived from 

the vital statistics method. The procedures for deriving the forward and 
reverse estimates of net migration, the average estimate and the final estimate 
are discussed below. 

Forward Estimate 


The forward estimate of net migration by age is calculated as: 


& (e) 
FM =P - SP (2) 
tt i-t i 
where a = age 
t = interval in years between Censuses 
fe) 
I = population aged i at the first Census 
at 
t 
P = population aged itt at the next Census 
Ih 
s = survival rate or the proportion of people who are still alive 
at age itt at the next Census from those who were alive at 
age i at the first Census. 
fe) 
SP is the expected population at the second census had there been no 
i 
a fe) 
net migration. The difference between actual population P and SP obviously 
1tE i 


is the net migration between Censuses. That (2) is based on (1) can be seen 


more clearly by substituting S by 1l-d in (2) where d is the death rate, then 


Ct (e) 
FM = P - (l-d) P 
itt Hie le a 
|e (e) Oo 
el a = Po dP 
deste i al 
1s (e) 
Where P : p° and dP correspond to PE, PI and D respectively in (1) 
itt i i 


when calculating net migration for age groups other than those born during the 


fe) 
intercensal period. For the new-born cohorts, just replace P by the number 
i 
of births in (2). 

For a population with net immigration, it should be noted that the 
forward estimate tends to understate the number of implied deaths during the 
intercensal period because the initial population understates the average 
population exposed to deaths. As a result, this method overstates the number 
of survivors and thus underestimates net migration. The reverse is true for 
the population with net emigration. 

Reverse Estimate 
The reverse estimate of net migration is derived by: 
t Oo 
RM =6= (P /S)-P = ™M /S (3) 
TPE itt i IF 

RM is obtained by subtracting the initial population from the "younged" 
population derived by dividing the terminal population by the survival rate. The 
application of this method has the opposite effect of using the forward estimate 
in overestimating net migration for population with net immigration, and under- 
estimating it for population with net emigration. 

Average Estimate 


The average net migration is computed as: 


AM = (FM + RM )/2 (4) 
itt itt itt 


AM is considered to be a more satisfactory estimate of net migration 
because of a more meaningful assumption regarding the timing of net migration. 
Final Estimate 

Since the net migration computed from the vital statistics method for 


total population is considered accurate with accurate data on births, deaths 


1 For more discussion about the survival rate method, see H. S. Shryock and 
J. S. Siegal, The Methods and Materials of Demography, Vol. 2, 1971, Chapters 
20 and 21. 


and census population, it is, therefore, desirable to adjust AM so that the sum 
of adjusted AM for ail ages, sexes and counties (TS) is equal to total Ontario 
net migration computed from the vital statistics method (TV). The adjustment 
involves multiplying AM by an adjustment factor (TV/TS) for each intercensal 
period. Since TS is generally very similar to TV, the required adjustment is 
usually rather minor. 

(C) DATA BASE 

In this study, net migration by single years of age and sex is estimated 
for fifty-three counties and five economic regions in Ontario over five inter- 
censal periods from 1951 to 1976. Basically, three sets of data are required and 
they are explained as follows: 

Population by Sex and Single Years of Age and by County, Census Years 

There are two problems in compiling the required population data. The 
first one concerns the adjustment of population because of boundary changes and 
the second one relates to the derivation of single year population from population 
by five-year age group. 

It is very important to adjust population for boundary changes. Unless 
the population figures are adjusted to represent a constant area, the estimates 
obtained in the previous section reflect not only the net migration but also the 
population change resulting from boundary change. In this study, the population 
data for particular areas are adjusted to reflect the county delineation as of 
June 1, 1976. Conceivably, many changes in area boundaries occurred for many 
counties over such a long period as from 1951 to 1976. It is extremely difficult 
to adjust every county which experienced some boundary change at one time or 
another. Adjustments were made, therefore, only for those counties in which 
boundary changes involved a significant shift in population. Those counties 
included: Ottawa-Carleton, Russell, Durham, Halton, Hamilton-Wentworth, 
Northumberland, Peterborough, Simcoe, Toronto, Victoria, York, Essex, Kent, 


Oxford, Perth, Sudbury (R.M.) and Sudbury (T.D.). 


In Ontario, the population data by single years of age and sex and 
by county are available only from the 1966 census. Sprague multipliers were 
used to generate population by single years of age from the available five- 
year population for census years 1951, 1956 and 1961. 

Live Births by Sex and County (Census Year Basis) 

To be compatible with data on population, the available data on 
births on a calendar year basis have to be adjusted to a census year basis, 
i.e., from June 1 to May 31. Furthermore, the data on live births were also 
adjusted for boundary changes. In this study, this was done for the counties 
indicated in the previous section. 

Survival Rate by Sex and County 

Survival rate is defined as the proportion of the population of a 
certain age which will survive a given time period. Therefore, survival rate 
is defined in terms of two ages and two time references. The survival rates 
used in deriving the net migration in this study were computed from life 
tables. A life table traces a cohort of newborn babies through their entire 
life under the assumption that they are subject to currently observed age- 
specific mortality rates. 

Since the life tables presently available from Statistics Canada for 
Ontario cover only the province and not the counties, the survival rates computed 
from these tables by sex are applied to every county. We are aware that this 
procedure will distort the estimates of net migration for counties of below or 
above average mortality patterns, but this is unavoidable unless one attempts 
to prepare a separate life table for each county for each census year by sex - 
some 636 distinct life tables. The cost of such an undertaking would be 
prohibitive especially in light of the relatively small improvements which 


could be expected in the estimates of net migration for some areas. 


Estimates of Average Net Migration 


by Economic Region and County, 1951-1956 
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